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GEOTECHN IC AL DATA - LAC-002-93 

INTFlODUCTlON 

The purpose of this memorandum is to transmit to you Solar Pond(s) sludge 
geotechnical characterization data. These data were obtained by analyzing samples taken 
in September 1991. 

ANALYTICAL METHODS 

The HNUS laboratory had considerable difficulty performing the method of analyses 
as requested by Brown & Root. The method calls for all analyses to start with the production of 
a filter cake and subsequent drying of the cake at 4545°C. Because of the unique nature of the 
solids, the cakes were literally taking weeks to dry, and some did not dry at all. In response to 
this problem, a decision was made to increase the oven temperature to 11 0°C to facilitate cake 
drying. However, the majority of pond sludge cake samples were dried at the lower 
temperature. One sample of Pond 207C sludge (PS-207C-NW) was dried at 50°C and at i 10°C 
for the determination of moisture content. Both analyses were 29.5% solids, showing that the 
drying temperature had little effect on the solids determination. 

developed to show the origin of the various filter cakes and filtrates generated during 
performance of the moditied methods. 

To aid in the interpretation of the modified methods, a flow chart (Figure 1) was 

ANALYTICAL DATA 

The analytical data are presented in Tables 1 through 5. It should be noted that :he 
decision to dry the solids before performing the grain size analysis resulted in interference on 
certain samples. I :  is also apparent that drying the solids before size analysis has resulted in 
data that appears to overstate the weights of the coarser fractions. 
visual observations (reported in the Pondsludge Characterization 
data generated by this method. 
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660 - :7, 
43.0 
22.0 

100 
98.4 
80.8 
48.1 
16.7 
8.2 
2.8 

-1 
CEOTECENICRL DATA - W O D I r I E D  WETBOD 

POND 207A 

'-2.17 - 
2.39 
240 
25.0 
44.0 

100 
98.4 
92.7 
67.3 
24.4 
8.9 
2.2 

S p e c i f i c  Gravity  ( S a l t  Rinsed) 
V i s c o s i t y  ( C P )  
Percent Water (Karl F i s h e r )  
Percent Solids  ( F i l t e r c a k e )  
Grain S i z e  ( 0  passing s i e v e )  

Sieve 3/8 inch 
Sieve No. 4 
Sieve No. 10 
s i e v e  No. 20 
Sieve No. 50 
Sieve No. 100 
Sieve No. 200 

1.000 
2300 
7 . 4  

FILTRATE 
S p e c i f i c  Gravity  (Hydrometer) 

0.998 
860 
7.8 

S o l i d s  Dissolved ( l E O ° C ) ,  mg/L 

P'I C?lO.=TER F TLTEiATE 
S p e c i f i c  Gravity  (Hydrometer) 
S o l i d s  Dissolved (180°C),  mg/L 

SPAT RINSE FILTRATE 
S p e c i f i c  Gravity  (Hydrometer) 
S o l i d s  Dissolved (18OoC), mg/L 
PH 

NORTH 
WEST 

7; 00 -. 

830 '.:8, 
45.0 
23.5 

100 
98.1 
77.9 
44.2 
19.8 
8 . 1  
2.2 

1.014 
14,000 
8.3 

0.998 
2900 
7 .5  

0.998 
1600 
7.6 

SOUTH 
WEST 

"-2: 15- 
2.03 

1260") 
35.0 
15.9 

100 
97.4 
74.5 
53.6 
33.4 
19.6 
8.2 

1.012 
13,000 
8.3 

0.998 
2000 
7.4 

0.998 
3400 
10.6 

--1.-\9 - 
- t . Z L  

, 
i 
1 

Source: 

(') V i s c o s i t y  determination done on a 1:l r a t i o ,  so1ids:pond l i q u i d  

Testing was performed a t  HALLIBURTON NUS Pittsburgh Laboratory as per 
Brown &I Root's  Guidelines for Data Testing.  

i 
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POND 2C7B NORTB 

FILTERCAKE 
__._specific ..Gravity --- --. 11--1 

S p e c i f i c  Gravity  ( S a l t  Rinsed) 
V i s c o s i t y  ( C P )  
Percent Water (Karl  Fisher)  
Percent S o l i d s  ( F i l t e r c a k e )  
Grain S i z e  ( %  passing s i e v e )  

Sieve 3/8 inch 
Sieve No. 4 
S i e v e  No. 10 
Sieve No. 20 
Sieve No. 50 
Sieve No. 100 
Sieve No. 200 

FILTRATE 
S p e c i f i c  Gravity  (Hydrometer) 
Solids Dissolved (180aC), mg/L 
PH 

PYCNOFETER FILTRATE 
S p e c i f i c  Gravity  (Hycrameter) 
S o l i d s  Dissolved (18OCC),  mg/L 
DH 

ShLT RINSE FILTRATE 
S D e c i f i c  Gzavitv  (Evcrometer ) 

N O L T  
WLST 

--2.50 - -- 
2.46 
860 
34.0 
25.3 

100 
98 :5 
8b.6 
57.7 
3 5 . 0  
18.2 
e. s 

~ 

1.003 
1900 
E . 0  

0 .a96 
540 
7.5 

0.096 
340 
7.7 

s o m  
WEST 

- .._ 2. 4 8 
2.43 
62 0 
42.0 
27.5 

100 
97.4 
e5.9 
59.2 
25.5 
26.9 
12.6 

~ 

1.003 
1300 
8 . 2  

0.096 
580 
7.5 

0.904 
580 
7.7 

SO'JTB 
EAsT 

---2 53-- 
2.46 
690 
39.0 
25.3 

100 
98.5 
67.3 
57.7 
34.2 
16.8 
6.2 

1.003 
1600 
7.9 

0.096 
650 
7 . 5  

0.094 
460 
7.6 

NORTH 
EAST 

-2.44- 
2.43 
1200 
38.0 
26.8 

100 
97.6 
8 6 . 1  
61.1 
37.0 
22.0 
7.4 

1.003 
1500 
7.6 

0.996 
680 
7.5 

0.996 
460 
7.6 

Source: Teszing was perfo-mea a t  FJLL:smTor; KLJS P i t r s b c r ~ h  Laboratory a s  per 
Z r o w n  .G RoOCL'E Guidelines for  Encineerins Daza TeszFnq. 
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---- F I L T E R C W  
--spec i f  ic l3rav it y 

S p e c i f i c  Gravity  ( S a l t  Rinsed) 

Percent Water (Karl Fisher)  

Grain S i z e  ( %  passing s i e v e )  
Sieve 
Sieve No. 4 
Sieve No. 10 
Sieve No. 20 
Sieve No. 50 
Sieve No. 100 
Sieve No. 200 

V i e c o e i t y  ( C P )  

Percent Solids  ( F i l t e r c a k e )  

3/8 inch 

POND 2078 CWmR 

1.41--- -- -- 

l . :t) 880 
50.0 
4 . 5  

Ih'T(2) 

IN!+) 
IN+ 

IhT(*) 
IhT(2)  
IhT") 

IhT") 

PILTEV.TE 
S p e c i f i c  Gravity  (Hydrometer) 
S o l i d s  Dissolved ( 1 8 0 ° C ) ,  mg/L 

1.011 
20,000 

S k l i d s  Dissolveh (180'C) , mg/L 

PYCNO-rLfTf?. FI',T?-B-TE I 
S p e c i f i c  Gravity  (Hydrometer) I 1.002 

0100. 
~~ 

1.001 
9000 
E.5 

S?LT RINSE P'IITRP.TE 
S p e c i f i c  Graviry (Hydrometer) I 1.000 1.007 

13,000 
e .  7 

S b l i d s  Dissolved ( 1 8 0 ° C ) ,  mg/L 7900 
pi-: 1 9.2 

socrce : 

('1 Reeu 

T e s t i n g  
Brown & 

t a t  a 

~~~ 

EAST 

-i- 
1.015 1.015 
20,000 21,000 
9.1 1 9.2 

1.002 I 1.002 
11,000 I 8700 
8.7 9.0 

NORTH 
EAST 

~ 

1.015 
21,000 
9.1 

1.002 
8200 
e.6 

1.002 
7600 
8.3 

was perfo-zned a= F3L.LZST9XTOh' Nils Pitzsburah Laboratory 2s per 
R o o t ' s  Guideline8 f o r  Eagineering Daza Testin2. 

:1.5 r a t i o ,  wet cake:pond l i q u i d  

( 2 )  Interference- sample car,': be broken up w i t h  a rubber tipped p e s t l e .  Sample 
c r i e d  i n t o  a hard, ceramic-like d i a k .  To break the d i s k  up w i t h  a harder 
peszle would crush the individual  p a C i c l e s .  

13) Resul: a t  2 1:2 ra=io, wet cake:pond l i q i d  
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7 - 7 8  -- 
'1.e5 
1430(') 
70.0 
6.3 

Xh'T'') 
IhT") 
XNT(2) 
XNT(2) 
I N T ( ~ )  

IhT'') 
X N T ( * )  

1.014 
16,000 
8.6 

1.002 
7900 
6.8 

I 

7 x 7  
1.98 

1570(3) 
62.0 
1 4 . 5  

90.8 
48.0 
25.1 
15.2 
8.6 
5.8 
3.6 

1.014 
18,000 
9.1 

1.002 
5000 
9.2 

Specific G r a v i t G  ( S a l t  R i n s e d )  
V i s c o s i t y  (CP) 
P e r c e n t  Water (Karl F i s h e r )  
P e r c e n t  s o l i d s  ( F i l t e r c a k e )  
G r a i n  S i z e  ( b  p a s s i n g  s i e v e )  

S i e v e  318 i n c h  
S i e v e  No. 4 
S i e v e  No. 10 
S i e v e  No. 2 0  
S i e v e  No. 50 
S i e v e  No. 100 
S i e v e  No. 200 

FZLm.TE 
S p e c i f i c  Grav i tv  IHvdrometer) 
S b l i d s  D i s s o l v e ;  i l e O ° C )  I mgjL 
DH 

PVCF;OKETER PISTFSTE 
S p e c i f i c  Grav i ty  (Hydrometer) 
S o l i d s  D i s s o l v e d  (18C0C), mg/L 
-I3 

ShLT F.INSE FILTRATE 
S p e c i f i c  G r a v i r y  (Hydrometer)  
S o l i d s  D i a s o l v e d  ( l@O°C),  mg/L 
DU 

1.002 1.004 

e. 7 e.8 
5800 1 13 I 000 

SOUTH 
EAST 

-7:- 9 3-- 
1.99 

770(') 
56.0 
9.6 

100 
80.7 
51.5 
33.2 
20.3 
1 4 . 4  
6.2 

1.012 
33 I 000 
8.6 

1.000 
5000 
9 . 5  

1.004 
7 600 
8.8 

NORTH 
EAST 

1.90- 
2.08 

165OC3) 
64.0 
10.1 

100 
84.3 
55.8 
35.8 
21.2 
15.3 
E . 9  

1.012 
7000 
8.6 

1.000 
4400 
9.6 

1.02(~) 
19,000 

8 . 9  
I 

S o c r c e :  T e s r i n q  was performed e t  ShLLiBLTRTON KL?S P i t z s b u r q : ?  L a b o r a r o r y  as per 

(') Result a t  a 1:1.5 r a t i o ,  wet cake:pond l i q u i d  

Brown & Roor's G u i d e l i n e s  f c r  E n g i n e e r i n g  Data  T e s t i n g .  

Interference - samTle c a n ' t  be broken  up w i t h  a rubber zipped peszle. Sample 
c r i e d  i n t o  a h a r d ,  c e r a m i c - l i k e  d i s k .  To b r e a k  t h e  d i s k  up w i t h  a h a r d e r  
peszle w o c l d  c r u s h  t h e  i n d i v i d u a l  pa,--icles. 

(3) R e s u l t  a t  a 1 : l  r a t i o ,  w e t  cake:pond l i q u i d  

N o t  s u f f i c i e n z  q u a n t i t y  t o  b e  t e s t e d  by hydrometer ,  done by pycnometer  
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S p e c i f i c  Gravit? ( S a l t  Rinsed) 
V i s c o s i t y  ( C P )  

Percent Solids  ( F i l t e r c a k e )  
Grain S i z e  (k passing s i e v e )  

Percent Water (Karl  Fisher)  

Sieve 316 inch 
Sieve No. 4 
Sieve No. 10 
Sieve No. 2 0  
Sieve No. 50 
Sieve No. 100 
Sieve Nc. 200 

FILTRATE 
S p e c i f i c  Gravity  (Eydrometez) 
S o l i d s  Dissolved ( 180°C), mg/L qc .6  

DE1 

TABLe 5 
CEOTECENICAL DATA - WODX?XED HETBOD 

2.41 
1660 
41.1 
29.5 

100 
94.9 
58.6 
32.9 
14.6 
7.9 
3.5 

1.402 

10.6 
5 640,000 

POND 207C 

S k l T  ?..INSE FILTFtETE 
S p e c i f i c  Gravity  (Hvarometer) 1.102 

PVCNOXETER FILTRATE I 
S p e c i f i c  Gravity  (Hvarornerer I 1.062 
S b l i d s  Dissolveh ( IgO°C)  , mg/L 
DH 

S o l i d s  Dissolve;! i lgO°C) , mg/L 
DE 10.1 

1 130,000 

SOUTH 
WEST 

'- '2.84 - 
600 -3) 
40.1 
33.7 

100 
97.5 
71.6 
42.5 
19.9 
10.7 
4 . 2  

1.404 
620,000 
10.7 

1.067 
E2,OOO 
10.6 

1.102 
120 ,000  
10.5 

SOUTH 
EAST 

~~ 

-7 3 7  

I h T  2: ?I) 
30.7 
40.8 

100 
96.4 
76.3 
48.8 
23.9 
13.4 
5.7 

1.404 
630 , 000 
10.5 

1.077 
100 , 003 
10.7 

i. 117 
150 ,000  

1 0 . 6  

NORTE 
EAST 

-. 2: E2-'- 
I ~ T  I.' 53) 
24.9 ' 

56.1 

100 
95.1 
67.2 
39.7 
17.2 
10.0 
4.1 

1.416 
630 , 000 
10.5 

1.082 
100 , 000 
10.7 

1. i22 
160 , 000 
1C.6 

so.--- & - & e :  Testing Gas perfc-med a t  ???LIB'TRTON NCS P i t z s b u r c h  Laboratory as per 
Brown & ?.DOC'S GuLQelineE f o r  Daza Test2r.g. 

(') Dried a t  112 decrees C e l c i u s .  

(2 )  Encountered some interference w i z h  c r y s z a l  formation. 

c 3 )  Interference - unable t o  conduct test due t o  sample matrix, : . e . .  .c rys ta l  
formarion. 


